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J Letter writtenhj D* Lucas Hodgfbn 5 Phyfichn at Newcaftlc, 
containing fome Obfervations made by htm of a Subter raneal Fire 
in & Coal- mine near that City. 
S i K, Newcajlte May the r 5, 1676, 

Had long fince returned my table thanks ro the Royal Society 
for their candid acceptance of my paper ; and part;cu!ar!y to 
you for your moft obliging Letter, had I not thought a farther 
account of what I have observed in the fire, would he more ac- 
ceptable to that Illuftrious Body ; particularly to 1 he Honourable 
Mr. Boyle, forwhofe ingenious <jju*rics I give him mod hearty 
thanks,accounting>ny felf happy, that by rhisoccafion any thing 
of mine fhould come under the confederation of fb worthy aper- 
fon. To the end therefore that 1 might return more than- words,(as 
my occafions would permit) I have feveral times vifiied the fire, 
diligently obferving what might occur at ihe various places of its 
eruption, whereby I am in fome meafure enabled to give a parti- 
cular Anflver to his defire in that matter. 

Qu.r* Whether the vent $ of the Subter raneal fire are notfitbjeff 
toparoxyfins or great fits of eruption at times ? 

^ 2. Whether thofe notable eruptions do happen regularly at any Jet 
times, orfoytuitouflyj ; and if atfet times, whether thefe times be the 
beginnings 3 middle^or endings, of any of the four feafonsof the year f 

3. Whether from the eruption, the filtnce or fuppreffion , or the 
fmoaking of the Subterranealfires , any certain or probable progno- 
fiic^can be made of changes of weather, or of Meteors % and tf they, 
can 3 how long they are wont to precede the things they prefage f 

Anfw. This Fire keeping no analogy with other Vuicanio's in 
any of the particulars mentioned in thefe three queries, I thought 
fit to anfwer them altogether to avoid prolixity , feeing all I can 
obferve is, that it increafeth or decreafeth according to the fubjed 

it feedeth on ; which is for the mofr part a Day 

lf%o F a7 S Text ****** as rhe y ca ' J * c /° that y° u rna y ^G })t a candle 
\*p'}td»th"jHr. aC ir in ^ ome places, in other places it is fome fa* 

thoms deep, acfordingas the Daycoai heightens 
or deepens; in other things it is no ways inftruftive. 

4. Whether the Marcafites that are found in or about the Burning 
Coalpits be of fucha nature, as being hid on heaps [mail or great, and 

drench't with rainyr other water > they will of themfehes 'actually 
take fire? 

Anf I remember that Dr. Fewer , in his book of Microfioptcal 

Obfer- 
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Obfervdtions pag<62, takes notice of fuch an accident 3 but I d6 
not underfland that any with us have observed the like. 

5. Whether in thofe Coalmines they find, any atfual Sulphur in its 
proper form p that may fafely be concluded not to have been produced by 
the a if ion of the fire upon the Marcafites $ 

Anf I never faw any, nor any man tlfe that I can hear of, 

6. Whether the Sal armomac be found any where thereabout sjave 
in thofe places where an tftual fire hath come , and alfo which have 
been acccffibk to the Air f 

Anf No Sal armoniac, nor any thing I ike ic to be found , except 
at the fire. 

7 Whether at the mouth of thefe Ignedufts, where flowers of Sul- 
phur and Sal armoniac are found, there do ijfue forth any fleams or ex- 
halations that may be rather lookt upon 04 the productions #/ aciuallj 
ktndled Sulphur, than of Sulphur barely fublimed ? Which may be 
tried by holding over the vent Red rofe leaves* or any of thofe other 
bodies that are wont to be blanch" t, or made pale by the fume of burn- 
ing Sulphur ? 

jinf. There being fuch a mixture of the (learns of Sal armoniac 
and Sulphur rifing together in moft places, it is hard to diftinguifh 
them 5 for though the flowers of Brmiftone feem to rife firft, yet 
there is commonly a cruft of Sal armoniac under them ; as for the 
Experimental fhal) try it as foon as any Rofes are blown* 

8 Whether the milky fubfi am e that U mentioned in the paper , he 
ever found among Metallin cars, or meerly among fiones ; and whe- 
ther it be found fo furnunded every way with flone, that no channel 
cr other viftble paffage can be found y at which it may probably be fuf» 
pecied to have entred into the Cavity wherein it was lodged <? 

Anf The Milky fubftance is found no where but where the Sal 
armoniac and Sulphur are totally gone, and the acid part or Alumi- 
nous Spirit of that white mafs will alfo take wing by the increafe 
ofthefiredeavinga^«/M^/.dry,ftiptickand as hard as a ftone^ 
yet I account that a pound of this mafs, before the fire prefs too 
much upon it, will go near to afford by So!uuon,&c* half a pound 
of tolerable cryfhllin Allum ;but why this fubfiance ftould rift 
fo high as the furface of the Earth, though I have fome Veafonsjec 
they not being fatisfa&ory co my feif, I (ball not trouble you wirh 
them. 

9. Whether in the places where the Sal armoniac isfodndthe neigh- 
bouring \otl be nitrow r or do yield anyfiore of common 'Salt ? 
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Anf. The Neighbouring foil differs little from other grounds 
with us, having neither cowmen £a't, r.or Niter in ic ; for though 
therebea Salc-we;! with us, >et it is both on the other fjdeof 
r JjMt> and a confiderable di (lance from the fire. 

i o. Whether near the pUses that hear Salarmoniac, there be any 
Springs that participate of that ingredient or of forne other fubterra- 
tied fait ? which will be befi known by a flow evaporationjn cafe one 
have not the convenience to do it by diflill&tion, and thereby prejbve 
both the afeending liquor and the Kemaws.andby then conjidertng the 
remaining [ubftance, in order to find whether Salarmoniac be impreg- 
nated with Mineral bodies not difiernable in it by the Colour* And 
there arefome other Mineral Salts^ that % though white, are very dif- 
fering from all the natural Salts that are commonly known , or that I 
have read of in any Author. 

Anf I have induftrioufly cbferved the Springs that are near the 
Fire, and find none of them that give the leaft fufpicionof Sal 
armoniac. The water that runs from the adjacent Colyeries is vi- 
motine, giving as deep a tinfture with Galls as Scarborough Spaw. 
In a word, it differs nothing from the waters that ordinarily 
drown our Colyeries , and coft our Coal-owners fo much to be 
quit of them. The other Springs, mofl of which aredry this year, 
are of ordinary ufe, containing no Mineral Salts in them ; But I 
hope you will ceafe to wonder , that Coal fliould produce a vola- 
tile Salt by the aflion of fire, feeing I have gathered Salarmoniac 
from a burning Brick-kiln, where nothing but Clay and Coal is 
burnt together, and I hope none will expeft the volatile Salt in 
the Sal armoniac from ordinary Cay. The reafon,that firft prom- 
pted me to feek this Sa!t there, was, that the Smell of the Kiln did 
fomewhat refemble that of the Subterraneal fire. There is alfo a 
fort of Mineral we call a Siate^which is partly Coal, partly Alum- 
fione,partly Marcafite, which being laid up in heaps and burnt,are 
ufed for hardening the Coal-way? 5 upon thefe heaps, whiift burn- 
ing, 1 have often gathered both Brimflone ard Sal armoniac. 

As for the Experiment of pouring cold water upon the pou- 
dred Marcafite ,the event was, that it produced a Vitrioline water, 
but no heat ; though I will not deny but the Experiment may fuc- 
ceed better, if more accurately handled by that Noble Philofo- 
pher who hath lately been furniflied with a confiderable quantity 
of Marcajites from my worthy Friend and Afibciate Dr. Durante 
greacer quantity of which may be fent if need require; for in 

littfe 
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little quantities I fuppofe the Experiment will not fucceed. 

As co the refemblance betwixt this $aUrmoniac y ix\d that which 
comes from Mount i/Etna, where no Coals are fuppofed to be ; 
whence it fecms to follow, that our volatile * c: alt may proceed from 
fomewhatelfe than Coal. To which difficulty 1 anfwer, that 
when I deduced ours from Coal 5 I did not exclude other bitu- 
minous fubitances that arc analogous to it, «f which Ifuppofethe 
Country, where Mount zALtna isaffordeth no inconfiderablc quan- 
tity; neither will it followyhat no Coals have been wrought, there- 
fore there an none \ [and if trial hath been made, and no Coals 
found,yet it will be a doubt ftill, whether thofe Trials have been 
fufficienr* However ic be, yet I think it were nor impertinent 
(by the way) to enquire, whether the fagicious Venetians w&y not 
be beholden to Mount zMtna,ox fome other iubterraneal fires, for 
the great quantity of SaUrmwUc they fell to our Merchants: for 
this Fire afFordeth no inconfiderablc quantity thereof, especially 
in dry. weather; fome of which I have lent by my worthy and 
honoured Friend biv.Ricbard Gi/pin y \\ho was the perfon that firit 
brought home part of it from the fire , and in whofe company 
it was fitft that I experimented it to be Sal arrmniac 5 for til! then 
none took notice of ic. And I the rather put this trouble upoa 
him, that by him you may be informed in circumftances that 
would be tedious to relate. 

The Box I havefent contains a bottle of the Spirit of this Sal 
armwiac diftilled from. Quicklime, in which I ufed a confiderable 
quantity of Spring-water for the diffblution of both the ingredi- 
ents, before I diftilJed the Spirit from them. 

The great quantity of grey Salt is the SaUrmoniac a9 it was 
gathered from the fire , fome of it being fix inches broad 5 and 
above when it was taken up. 

The white Salts in the white papers are the fame grey ,fublimtd 
perfe in a Sugar-mold. 

The white fnowy Salt in the Jar-glafs is the volatile Salt of the 
Tame, as it comes from the fire. The Lixhialfalt I ufed, was oiAy 
Potatoes diffolved in Spring-water ; to the whole I added fome 
Spirit of \\ /w, whereby I commonly obtain a greater quantity ci 
volatile Salt in forma jicca % ihm other wife I could expeft. 

Now, though it may feem incredible to fome> thatBlackcoal 
fliould yield fo white a volatile Salt, yet they that know that all 
volatile Salts whatever may be freed from their fetor and intenfe 

colour,, 
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olour, by trsnfmuung them into a Sal armwiac by the mediation 
fan acid, nsjpirittf Salt, (piut of fitrid s Alum, &o and then 
ibliming thtm nil they be v\hite,wil!ctafe torioubtof this mac* 
rr. The reafon of which change, I prefume, 15, be cauP\ chough 
irfe volatile *^ alts carryover a wans unit of the fetid oyl with 
)3 while ioa ftateof vo ati!ity,ytt being thus in a manna fixed, 
ne fetid oyl muil neceflarily by force of fire nfe tin], leaving the 
ibfequent compound Salt, or Sal avmoniac withcut fmelkthough 

is ftil! a doubt , whether the vo at iie Salt is better or vvoife for 
115 labour. 

As to your Poftfcripc concerning ptrefcent Sp rings, we have 
one near us, there is indeed a Cave fome miles oft, at ihefurtheft 
id of which few have been $ from the roof of which hang large 
imps of petrified water, like Icles, fomeof them reaching down 
> the ground like pilars, thefe icles are good Litntftone , as I 
ave tried. 

I fliali conclude when I have acquainted you with a Spirit of 
ngzr> of which a Diftiller with us hath a quantity ; it fecms to be 
lerefultof fome anomalous fermentation, it is foftrong that no 
*an is able to fmell at it in an open veffeK without being made al- 
10ft brcathiefs : neither do I think the perfon that made it, can 
lake it again. If it prove worth that confederation of the Noble 
ittBojlC) I intreat a brief account of his thoughts concerning it, 
articularly whether it may be 11 fed internally or no,and whether 

be a thing ordinary or extraordinary 5 for in truth I know not 
hat tomakeof it. If it flhould prove Antifccrbutick , I hope 
bole will retrad their opinion, who deduce the Scurvy from the 
fe of Sugar. Sir, Tour,&c. 
PoMcript % Extrdftedci$t0fDrMcri%fotis Letter to Dr.Ci pin. 

THe Spirit of Sugar, here mentioned}, was drawn from bare 
Sugar- water (which is nothing but the water wherewith the 
io!ds, aprons.&c. are waflied) fermented with the fcum. And it 
•as fo exceedingly volati!,that it would not be carried, but lofl 
1 its force in the carriage, though it was very well flopped. 

Jn Account of fome Beois : 
Robert! Boyle, Nobilijfimi AngB&Soc. Regis digniffim Sock, 

OPERA VARIJ\ Geneva*, 1*40.1677. 
""p He Works of this Noble Author having been already given 
JL anAccomptof in ihefelr an fall torn > at the feveral times 
hen they came abroad finglyi the Publisher, upon the looking 

over 



